Application of high-mannose-type glycan-specific lectin from Oscillatoria Agardhii for affinity isolation of tumor-derived extracellular vesicles.
Tumor cells secrete membrane vesicles of various sizes, termed extracellular vesicles (EVs), which have gained increasing attention as potential tumor diagnostic markers. Tumor-derived EVs are enriched with high-mannose-type glycans. Here, we report the affinity isolation of EVs from human melanoma A375 cells by using high-mannose-type glycan-specific agglutinin from Oscillatoria Agardhii (OAA). Glycan analysis of melanoma EVs revealed the presence of high-mannose-type glycans with structural units preferred by OAA. We showed that in solution, OAA binds to melanoma EVs in a high-mannose-type glycan-dependent manner. Furthermore, OAA-immobilized beads were found to capture 60% of the particles and most proteinous components from melanoma EVs. Major EV glycoproteins that potentially interact with OAA were identified to be cluster of differentiation 109 (CD109), integrin α6 and a disintegrin and metalloproteinase domain-containing protein 10 (ADAM10). In addition to melanoma EVs, OAA captured EVs from human lung cancer, glioblastoma and colon cancer cells, but not those from endothelial cells and fibroblasts. These results indicate that OAA-immobilized beads may serve as a novel platform for affinity-capture of tumor-derived EVs.